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DETAILED ACTION 

This is in response to the application filed on November 24 th , 2003, where 
applicant has filed application No. 10/720,701 . The following Office Action is based on 
the application filed on November 24 th , 2003 in which claims 1-7, 13-16 and figure 1 are 
elected. 

Election/Restrictions 
Claims 8-12 and 17-24 are withdrawn from further consideration pursuant to 37 
CFR 1.142(b) as being drawn to a nonelected invention, there being no allowable 
generic or linking claim. Election was made with traverse in the reply filed on July 30, 
2007. 

Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

The information disclosure statement filed November 24, 2003 complies with 37 
CFR 1.97(d) because it lacks a statement as specified in 37 CFR 1.97(e). It has been 
placed in the application file, but the information referred to therein has not been 
considered. 
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Status of Claims 

Applicant has elected claims 1-7 and 13-16 drawn on the first species of Figure 1. 
Claims 1-7 and 13-16 are pending, of which claims 1 and 13 are in independent form. 



Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 



Claim 7 is objected to because of the phase "(preferably M)" renders the claim 
indefinite. It is unclear as to whether or not the limitation(s) following the phase is 
bound by a maximum number of units for performing IDFT on the converted information. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



Claims 1, 2 and 7 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Ikeda (US 5,471,464), hereinafter Ikeda. 
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Re claim 1 , Ikeda (US 5,471,464) discloses in the summary of the invention, an 
OFDM wireless communication system comprising: 

a transmitter for performing IDFT (inverse discrete Fourier transform) 
on an information transmit vector at least twice to modulate it into an OFDM 
(orthogonal frequency division multiplexing) signal [a first IDFT means for performing 
IDFT on a first digital component signal to produce a first time signal and a 
second IDFT means for performing IDFT on a second digital component signal in 
an orthogonal relationship with the first digital signal to produce a second time 
signal, see col. 6, lines 47-65], transmitting the modulated OFDM signal through a 
multi-path fading channel, modulating a pilot symbol vector for predicting an amplitude 
and a phase of the multi-path fading channel into an OFDM signal [the IDFT circuit is 
performed so that the frequency region I and Q channel signals are converted to 
time region signals, thereby making the IDFT coefficient corresponding to a 
predetermined carrier wave signal in the IDFT processing results a fixed value, 
see col. 17, lines 7-10], and transmitting the modulated OFDM signal through the multi- 
path fading channel [the RF converter 318 converts the signal restricted in the 
bandpass filter to the transmission frequency and sends it out over the air as 
signal for the transmission antenna 319, see col.17, lines 5-54]; and 

a receiver for demodulating the pilot symbol vector received through 
the multi-path fading channel to predict the amplitude and the phase of the 
multi-path fading channel [the tuner converts the received RF signal captured by 
the receiving antenna into a predetermined intermediate frequency signal, see 
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col. 18, lines 8-12], using the predicted amplitude and phase to compensate the 
amplitude and the phase multiplied to the received information transmit vector [the low 
pass filters pass the predetermined frequency component signals in the base 
band converted in frequency by the multiplies and frequency components with 
higher outliers are removed, see col. 18 lines 63-67], performing DFT (discrete 
Fourier transform) on the compensated information transmit vector to average a noise 
signal value increased by the channel compensation in a specific interval with an 
amplitude of the channel with less than a mean value into a mean value within an 
OFDM symbol interval, and outputting the mean value [the DFT circuit perform DFT 
processing on the digital signals output and converting the digital signals from 
the time region to the frequency region, see col. 19, lines 8-12]. 

Re claim 2, Ikeda (US 5,471,464) discloses of an OFDM wireless communication 
system of claim 1 , wherein the transmitter comprises: 

a mapper for mapping an externally received binary information 
sequence to symbols according to the MQAM (M-ary quadrature amplitude 
modulation) method [the modulation method of changing both the phase and 
amplitude of a plurality of carrier waves signal known as QAM, see col.1 , paralO 
and Fig 3 - synchronization symbol signal]; 

a first I DFT unit for performing IDFT on the converted information transmit 
vectors and a second IDFT unit for performing IDFT on the IDFT-performed signals to 
modulate them into OFDM signals [a first IDFT means for performing IDFT on a first 
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digital component signal to produce a first time signal and a second IDFT means 
for performing IDFT on a second digital component signal in an orthogonal 
relationship with the first digital signal to produce a second time signal, see col. 
6, lines 47-49]; 

a serial to parallel converter for converting the mapped symbols into 
vector data that are information transmit vectors [see Fig 1 - S/P converter 861]; 

a third IDFT unit for modulating a pilot symbol vector for. predicting the 
amplitude and phase of the multi-path fading channel into an OFDM signal [the IDFT 
circuit is performed so that the frequency region I and Q channel signals are 
converted to time region signals, thereby making the IDFT coefficient 
corresponding to a predetermined carrier wave signal in the IDFT processing 
results a fixed value, see col. 17, lines 3-10]; and 

a parallel to serial converter and guard interval inserter for inserting a 
guard interval into the signal received from the second IDFT unit, converting the 
guard interval inserted information transmit vector into a serial signal and 
transmitting it, and converting the guard interval inserted pilot symbol vector into 
a serial signal and transmitting it [a first guard interval adding means provided after 
first IDFT means and the second guard interval adds second time region signal 
after IDFT means, see col. 7, lines 18-24 and Fig 5 - P/S converters 304 and 305]. 



Application/Control Number: 10/720,701 Page 7 

Art Unit: 2609 

Re claim 7, Ikeda (US 5,471,464) discloses a wireless communication system including 
a transmitter for transmitting data using a multi-path fading channel and a receiver for 
receiving them from the transmitter, comprising: 

a mapper for mapping an externally received binary information 
sequence to at least one symbol according to the MQAM (M-ary quadrature 
amplitude modulation) method [a plurality of carrier wave signals N of the 
modulated signals and QAM modulation is performed on a plurality of symbols, 
see col. 10, lines 63-65]; 

a serial to parallel converter for converting the mapped symbols into 
vector data which are information transmit vectors [see Fig 1 - S/P converter 861]; 

a first IDFT (inverse discrete Fourier transform) unit including at least 
one (preferably M) IDFT unit for performing IDFT on the converted information 
transmit vectors [a first IDFT means for performing IDFT on a first digital 
component signal to produce a first time signal and a second IDFT means for 
performing IDFT on a second digital component signal in an orthogonal 
relationship with the first digital signal to produce a second time signal, see col. 
6, col. 47-59]; 

an interleaver for writing sub-channel values of the respective transmit 
vectors received from the IDFT unit in an MxN memory buffer in the first 
direction [the converters converts the IDFT circuit to P/S to the buffer memories. 
The buffer memories 306 and 307 perform processing such as adding guard 
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intervals to the signals input from the P/S converters and outputs the same to the 
D/A converters, see col. 17, lines 18-22]; 

a second IDFT unit including at least one (preferably M) IDFT unit for 
reading the sub-channel values written in the first direction in the second 
direction when the writing in the first direction is finished, performing IDFT on 
the read sub-channel values, and modulating them to OFDM (orthogonal 
frequency division multiplexing) signals [a first IDFT means for performing IDFT on a 
first digital component signal to produce a first time signal and a second IDFT 
means for performing IDFT on a second digital component signal in an 
orthogonal relationship with the first digital signal to produce a second time 
signal, see col. 6, col. 50-64]; 

a third IDFT unit for modulating a pilot symbol vector for predicting an 
amplitude and a phase of the multi-path fading channel to an OFDM signal [the IDFT 
circuit is performed so that the frequency region I and Q channel signals are 
converted to time region signals, thereby making the IDFT coefficient 
corresponding to a predetermined carrier wave signal in the IDFT processing 
results a fixed value, see col. 17, lines 3-10]; and 

a parallel to serial converter and guard interval inserter for inserting a 
guard interval into the signal received from the second IDFT unit, converting the 
guard interval inserted information transmit vector into a serial signal, 
transmitting the serial signal, converting the guard interval inserted pilot symbol 
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vector into a serial signal, and transmitting it to the transmitter [a first guard interval 
adding means provided after first IDFT means and the second guard interval adds 
second time region signal after IDFT means, col. 7, lines 18-24 and Fig 5 - P/S 
converters 304 and 305]. 



Claims 13-16 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Zhang (2005/0276254 A1 ), hereinafter Zhang. 

Re claim 13, Zhang (2005/0276254 A1) teaches of a method for compensating a 
channel in a wireless communication system for transmitting and receiving data using a 
multi-path fading channel, comprising: 

(a) performing IDFT (inverse discrete Fourier transform) on a vector for 
information transmission to modulate the vector into an OFDM (orthogonal 
frequency division multiplexing) signal, and transmitting the modulated signal 
through the multi-path fading channel [a pilot symbol is inserted into the converter 
to produce a total of M symbols; these data sequences are fed into an inverse 
Fourier transform from a mapping process; the signals are up-converted to a 
carrier frequency and transmitted over air-link, see pp3, para27], 

(b) modulating a pilot symbol vector for predicting an amplitude and a 
phase of the multi-path fading channel into an OFDM signal, and transmitting 

the modulated signal through the multi-path fading channel [sub-channels may be 
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used to transmit pilot signals wherein the pilot symbol is used to estimate the 
fading channel properties which corrupt the transmitted signal, see pp1, para7]; 

(c) demodulating the pilot symbol vector received through the multi-path 
fading channel to predict the amplitude and the phase of the multi-path fading 
channel [for transmission channels with significant noise, channel compensation 
must be performed in each data block with the pilot symbols inserted in the given 
data block, see pp1, para7]; 

(d) compensating the amplitude and the phase of the channel 
multiplied to the received information transmit vector by using the predicted 
amplitude and the phase of the channel [a pilot-based signal correction is 
performed using a channel estimation process and a signal correction process, 
see pp5, para28, lines 11-12]; and 

(e) performing DFT on the compensated channel signal, averaging a noise signal 
value enhanced by the channel compensation in a specific interval with an amplitude of 
the channel with less than a mean value into a mean value within an OFDM symbol 
interval, and outputting the mean value [using one or more phase differences to 
generate an average phase difference, wherein determining the residual phases 
error is based on average phase differences and correcting phases of channel 
compensated data symbols is based on the determined residual phase error, see 
pp1, para11]. 

Re claim 14, Zhang (2005/0276254 A1) discloses a method of claim 13, wherein (e) 
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comprises using the MMSE (minimum mean square error) equalization method to 
compensate the amplitude and the phase of the channel multiplied to the received 
transmit vector [the residual phase error in each element in of the signal vector is 
removed (MSE) by multiplying the received signal with the estimated gain error, 
see pp7, para86]. 

Re claim 15, Zhang (2005/0276254 A1) discloses of the method of claim 13, wherein 
(e) comprises using the ZF (zero forcing) equalization method to compensate the 
amplitude and the phase of the channel multiplied to the received transmit vector [if the 
channel estimation error is small that the OFDM block signal is in deep fading, 
the channel gain is almost zero, therefore the noise will be obtained only from the 
channel estimation and signal correction, see pp 5, para54]. 

Re claim 16, Zhang (2005/0276254 A1) discloses of the method of claim 13, wherein 
(e) comprises using the gain limit equalization method to compensate the amplitude and 
the phase of the channel multiplied to the received transmit vector [to reduce the 
residual phase error in the received constellation signals due to the pilot-based 
channel estimation, the estimation error is first calculated then removed from the 
received signals, see pp5, para56]. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 3-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ikeda (US 5,471,464) in view Zhang (2005/0276254 A1). 

Re claims 3, Ikeda (US 5,471,464) discloses of the OFDM wireless communication 
system of claim 2, wherein the receiver comprises: 

a guard interval eliminator and serial to parallel converter for 
eliminating the guard interval from the converted and received serial signal, and 
converting the guard interval eliminated serial signal into an information 
transmit vector and a pilot symbol vector respectively [both orthogonal signals 
converted to serial signals in the P/S converters are processed to remove the 
guard intervals added at the time of modulation and are outputted orthogonally 
as digital format I and Q channel signals, see para40]; 

a first DFT unit for demodulating the converted information transmit 
vector into an OFDM signal [a first DFT for performing DFT on the extracted first 
component signal using a first time window signal to generate a first frequency region 
component, see para97]; 
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a third DFT unit for demodulating the converted pilot symbol vector into 
an OFDM signal [the DFT time window is synchronized, output is based on 
outputs of the converters for accurate phase, see col. 19, lines 60-65]; 

a channel predictor and interpolator for predicting the amplitude and 
phase of the multi-path fading channel using the demodulated pilot symbol 
vector [the amplitude comparison circuits compares squared values with the 
reference value REF output from the reference value; when the square value is 
lower than the reference, the symbol is detected as 1, see col. 5, lines 5-9]; 

a parallel to serial converter for converting the signal received from the 
second DFT unit into a serial signal [Fig.7 - P/S converter 122]; and 

a decoder for restoring the converted serial signal into a binary 
information sequence, and outputting the binary information sequence [the multiplexer 
selects and outputs decode value from the decoder 1285 for adjusting the phase 
of the DFT time window based on the level of the output signal, see col. 22, lines 
48-52]. 

However, Ikeda (US 5,471,464) fails to explicitly disclose a channel compensator 
for compensating the amplitude and phase of the channel multiplied to the demodulated 
information transmit vector according to the predicted amplitude and phase of the 
channel. Zhang (2005/0276254 A1) nevertheless, teaches of [the signal vector is 
corrected by removing the residual phase error in each element of the signal 
vector by multiplying the received signal with the estimated residual phase error, 
see para86, and steps 706 and 722 of the channel compensator in Fig 7]. At the 
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time the invention was made, it would have been obvious to a person skilled in the art to 
modify the teachings of Ikeda (US 5,471,464) wherein, the phase error output being 
filtered by the low pass filter incorporates Zhang's receiver processing unit 500 to 
remove the largest maximum magnitude phase error as described in the removal 
process. The motivation being to demodulate the OFDM signals by correctly 
reproducing the carrier wave signals to generate the DFT phase used in the DFT 
processing. 

Additionally, Ikeda (US 5,471,464) fails to explicitly disclose a second DFT unit 
for performing DFT on the compensated channel signal, and averaging a noise signal 
value which becomes enhanced in a specific interval with an amplitude of the channel 
with less than a mean value, to a mean value within a symbol interval [the channel 
estimate is first compensated with the estimated residual phase error and then 
corrected channel estimate is used to correct the received signal vector. Next the 
phase differences are averaged, see para86-87, and step 718 of the channel 
compensator in Fig 7]. At the time of invention, it would have be obvious to a person 
skilled in the art to modify the teachings of Ikeda to incorporate the averaging process 
518 as taught by Zhang in the synchronization unit to achieve a synchronized phase 
signal for the DFT time window. One of skilled in the art would have been motivated to 
remove the guard interval from received signals by correcting the output of the DFT time 
window for phase errors to span a predetermined frequency. 

Re claim 4, Ikeda (US 5,471,464) discloses a system meeting all preceding limitations 
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of the parent claim, however fails to disclose the OFDM wireless communication system 
of claim 2, wherein the channel compensator compensates the amplitude and phase of 
the channel through the MMSE (minimum mean square error) equalization method 
using the predicted amplitude and phase of the channel. Conversely, Zhang 
(2005/0276254 A1) teaches of channel estimation for compensation purposes. The 
method of estimation as computed in equations 9-1 7 is based on a previously known 
pilot symbol and a received pilot symbol. The channel gain error is based on the 
AWGN and ICI interferences and the phase error is based op the gain. Thus, for one of 
ordinary skill in the art, it would have been obvious to derive from Zhang's linear 
equalization solution obtained using the MMSE optimization to perform variant 
calculations on concepts (phase, amplitude) to yield essentially similar and predictable 
results. 

Re claim 5, Ikeda (US 5,471,464) discloses a system meeting all preceding limitations 
of the parent claim, however fails to disclose the OFDM wireless communication system 
of claim 4, wherein the channel compensator compensates the amplitude and phase of 
the channel through the ZF (zero forcing) equalization method using the predicted 
amplitude and phase of the channel. However Zhang (2005/0276254 A1) teaches of 
channel estimation for in Equations 20 and 21 where by the estimated error (channel 
gain) for an individual symbol is reduced to equation 21 if error is very small or zero. 
Therefore, for one of ordinary skill in the art, it would have been obvious to remove 
substantially minute error gain factors such as the channel estimator and angle 
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residuals estimation in order to prevent degradation in the MMSE optimization. 

Re claim 6, Ikeda (US 5,471,464) discloses a system meeting all preceding limitations 
of the parent claim, however fails to disclose the OFDM wireless communication system 
of claim 4, wherein the channel compensator compensates the amplitude and phase of 
the channel through a gain limit equalization method using the predicted amplitude and 
phase of the channel. However Zhang (2005/0276254 A1) teaches in Equations 22 
and 23 of residual phase error estimation used for correcting received signals based on 
pilot based estimations. For one of ordinary skill in the art, it would have been obvious 
to first calculated the channel phase estimation error (gain), and then remove the 
calculated gain estimation factor from the overall estimation once it has been used to 
estimate the gain on the received signal. Therefore, the motivation to derive from 
Zhang's linear equalization solution would be to reduce the effect of the error estimator 
on the received signal by preventing degradation in the MMSE optimization. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. v 



Hadad (US 2005/0207334 A1) discloses an OFDM communication channel. The 
information regarding the pilot extraction and analysis unit in Fig. 5 is relevant material. 
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Taura et al. (US 6,028,900) discloses a digital broadcast receiver. The information 
regarding the compensation, method and the DFT processor unit are of relevance. 

Kim et al. (US 2004/0042385 A1 ) discloses a frequency offset estimator and a channel 
equalization method. Equation 4 and information regarding channel compensation 
using zero forcing are relevant material. 

Eidson. (US 2004/0047284 A1) discloses a transmit framing structure for multi-path 
channels. Information regarding channel estimation using MMSE and equalization and 
equations 13 and 17 are relevant material 

Fujii (US 2005/0163238 A1 ) discloses transceiver method and system. The multi- 
carrier CDMA scheme is of relevance. 

Sim (US 7,068,981 B2) discloses a method for transmitting signal in a mobile 
communication system. The vector estimation unit of the receiving end is of relevance. 

Nakahara et al. (US 2006/0104195 A1 ) discloses an OFDM transmission method and 
system. The first, second reference pilot and symbol generator are relevant material. 
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Yoshida et al. (US 2003/0053412 A1 ) discloses an OFDM receiving method and 
system. The calculation unit disclosed in Fig 21 is of relevance. 

Sudo (US 2003/0012126 A1) discloses and OFDM communication method and system. 
The selection section unit is relevant material. 

Park et al. (US 2007/01 57058 A1 ) discloses a delay fault test controller. The update 
operation and capture operation in Fig. 5 are relevant material. 



Contacts 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rasheedat O. Koletowo whose telephone number is 
571-272-9824. The examiner can normally be reached on Monday-Thursday, 7:30am- 
5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frantz Coby can be reached on 571-272-4017. The fax phone number for . 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Rasheedat Koletowo 
R.K./r.k. 





